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Abstract:  Waterbirds represent the major natural reservoir for low pathogenic (LP) avian influenza viruses 
(AIV). Among the wide diversity of subtypes that have been described, two of them (H5 and H7) may become 
highly pathogenic (HP) after their introduction into domestic bird populations and cause severe outbreaks, as 
is the case for HP H5N1 in South-Eastern Asia. Recent experimental studies demonstrated that HP H5N1 AIV 
infection in ducks does not  necessarily have significant pathological effects. These results suggest that wild 
migratory ducks may asymptomatically carry HP AIV and potentially spread viruses over large geographical 
distances. In this study, we investigated the potential spreading distance of HP AIV by common teal (Anas 
crecca), mallard (A. platyrhynchos), and Eurasian pochard (Aythya ferina). Based on capture-mark-recapture 
method,  we characterized their wintering movements from  a western Mediterranean  wetland (Camargue, 
South of France) and identified the potential distance and direction of virus dispersal. Such data may be crucial 
in determining higher-risk areas in the case of HP AIV infection detection in this major wintering quarter, and 
may serve as a valuable reference for virus outbreaks elsewhere. 
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INTRODUCTION 
 
 
Wild ducks are traditionally considered as natural reser- 
voirs of low pathogenic (LP) avian influenza viruses (AIV) 
(Webster et al., 1992). These birds play an important role in 
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the ecology and propagation of these viruses (Olsen et al., 
2006). For instance, in  Southern  Europe,  approximately 
1–5% of migratory mallard (Anas platyrhynchos) and other 
dabbling ducks are infected with LP AIV, particularly 
during winter (De Marco et al., 2003; Lebarbenchon et al., 
2007, in press). Although their precise role in the dispersal 
of highly pathogenic (HP)  AIV is still under debate 
(Gauthier-Clerc et al., 2007; Kilpatrick et al., 2006; Gilbert 
et al., 2006), observations such as the one that occurred in 
  
 
 
March 2006 in western Europe suggest that wild ducks have 
been  implicated  in  recent  HP  H5N1  outbreaks  (Feare, 
2007; Globig et al., 2009; Nagy et al., 2009). Governments 
and the poultry industry therefore need information on 
migratory duck species that can carry HP AIV to help them 
take appropriate  measures in case of an outbreak, in par- 
ticular to define a risk area around an outbreak for a period 
of several weeks. These risk areas are dependent upon the 
duration of viral excretion and persistence in the envi- 
ronment, as well as upon the movement of wild ducks in 
terms of direction (azimuth from the outbreak) and dis- 
tance. 
Studies performed  on  wild ducks experimentally in- 
fected with HP H5N1 AIV have recently demonstrated that 
birds generally excreted viruses for up  to  6 days postin- 
fection, without strong clinical or pathological effects 
(Brown et al., 2006; Keawcharoen et al., 2008). Other 
studies,  performed  specifically on  mallards  (Hulse-Post 
et al., 2005; Sturm-Ramirez et al., 2005) also have shown 
that some individual birds excreted the virus during a 
prolonged  period  for up  to  21 days. Even though  these 
studies have been performed under laboratory conditions, 
long-term shedding, combined with the fact that the 
experimental infection does not  always induce strong 
physiological and behavioral effects, suggest that migratory 
ducks may act as an efficient vector of HP AIV in the wild 
(see Weber and Stilianakis, 2007; Lebarbenchon et al., 2009 
for discussion). 
Most ducks are migratory species that make long dis- 
placements during fall and spring migration, between their 
breeding  and  wintering  areas  (Alerstam,  1990;  Green, 
1996). During winter, ducks also can move over shorter 
distances, (i.e., hundreds of kilometers) to switch wintering 
quarters according to weather conditions (Ridgill and Fox, 
1990). We focused on mallard, common teal (Anas crecca), 
and  Eurasian  pochard  (Aythya ferina) because of  their 
potential roles in HP AIV dispersal (Keawcharoen et al., 
2008), their abundance in Europe, and their migratory 
behavior (Cramp  and Simmons, 1977; Delany and Scott, 
2006). In this study, we made the assumption that  these 
three duck species can be ‘‘healthy carriers’’ of HP  AIV 
during their displacements between wetlands during win- 
ter. 
Mediterranean wetlands represent key wintering 
grounds for ducks in the western Palearctic region and are 
important stop-over sites for birds migrating from western 
Europe to North Africa (Jourdain et al., 2007). We focused 
on the Camargue area, an alluvial lowland covering some 
140,000 ha in the Rhone Delta (south  of France), where 
hundreds of thousands of wild ducks spend the winter or 
stop to forage during migrations (Tamisier and Dehorter, 
1999). 
This study was designed to determine the potential and 
maximal risk-area of HP AIV dispersal from the Camargue, 
during  winter,  by three  species of wild ducks (mallard, 
common  teal, and  Eurasian  pochard).  We  assessed the 
distance and direction of movements of these species from 
the Camargue area according to winter month and time 
elapsed after a potential outbreak, using capture-mark-re- 
capture data, based on ringing data. Ringing-recovery data 
currently provide the best method to study bird move- 
ments, in terms of cost/efficiency ratio, but  they require 
long-term studies to ensure the accumulation of sufficient 
recovery data (Jourdain et al., 2007). 
 
 
METHODS 
 
 
We used a long-term population study of ducks, which was 
performed in the Camargue (southern France) between 
January 1952 and  February 1978. In total,  59,087 ducks 
were ringed at ‘‘la Tour du Valat’’ (43°300 N, 4°400 E). The 
duck ringing season generally began in September and 
ended in March. Ducks were caught using standard dab- 
bling duck  funnel  traps  hidden  in  the  vegetation (Bub, 
1991). All birds were fitted with a numbered  metal ring 
upon  capture, allowing individual recognition later upon 
ring recovery. Ring recovery data were obtained when 
ringed birds were recaptured alive (5.2%), hunted (85.3%), 
or  found  dead  (9.2%). Only 0.3% of recoveries had  an 
unknown origin. The three duck species are widely hunted 
in Europe, and 75.7%, 73.9%, and 87.3% of recoveries were 
by hunting  for mallard, Eurasian pochard, and common 
teal,  respectively. Only  birds  recovered within  1 month 
after ringing and before March 31st of the ringing season 
were   considered   (i.e.,   spring   and   summer   recover- 
ies + inter-annual  recoveries were discarded) to limit the 
study to winter movements from a known area. 
For each recovery, the distance and azimuth from the 
ringing  site were calculated (mallard:  n = 202; Eurasian 
pochard: n = 46; common  teal: n = 1,244). Average dis- 
tance and azimuth were then computed per 10-day period 
until 1 month  after ringing. We calculated the ‘‘average’’ 
azimuth by using Cartesian coordinates. Thus, this average 
was not affected by rotation  direction of angular mea- 
surements. 
  
 
 
The distribution  of distance values was non-normal 
(Shapiro tests: all W values >0.347, all P values <0.001), 
even after usual transformations (e.g., logarithm or square- 
root).  We first performed correlation analyses between 
distance travelled and time elapsed since ringing for each 
duck species by using Spearman’s tests. Second, we tested the 
effect of duck species, month  and year of ringing on the 
distance between recovery and ringing places, by using a 
Generalized Linear Model (GLM) with quasi-Poisson dis- 
tribution. A backwards stepwise model selection procedure 
was  used,  gradually  removing  nonsignificant  terms  (at 
P = 0.05) from the most complete model. The extent to 
which our final model fitted the data was assessed by the 
ratio of the residual deviance to the number of degrees of 
freedom (the ideal ratio was 1; Crawley, 1993). Third, we 
compared proportions  of recoveries found outside the 
Camargue (i.e., at  a distance >20 km  from  the  ringing 
location) between three periods of the winter (September to 
October: fall migration; November to January: midwinter; 
February to March: spring migration) by using Fisher’s exact 
tests. R software (version 2.8.1) was used for all statistical 
analyses (R Development Core Team, 2008) and results are 
presented in the form of mean ± standard-error. 
 
 
RESULTS 
 
 
The average distances and azimuths of recovery during the 
first 30 days after ringing are summarized  in  Fig. 1, for 
each duck species and each month of ringing (see Appendix 
for results computed per 10-day period until 1 month after 
ringing). For example, in February, for mallard, the median 
distance of ring recovery was 3 km westward after 10 days 
and 200 km eastward after 30 days. For Eurasian pochard, 
shorter distances of 2 km eastward after 10 days and 20 km 
north-eastward  after 30 days were observed. Finally, for 
common teal longer distances of 20 km after 10 days and 
280 km after 30 days, both in an eastward direction, were 
recorded. Overall, the distance travelled by birds increased 
with time elapsed since ringing for mallard and common 
teal (Spearman  tests: rs  = 0.20, P = 0.005, and  rs  = 0.28, 
P < 0.001). This correlation was not significant for Eur- 
asian pochard (rs  = 0.07, P = 0.667). 
The final model of the stepwise backwards selection 
procedure  retained  duck  species and  month  of ringing, 
which both  had significant effects (Table 1). This model 
provided a reasonably good fit to the data: deviance was 
equal to 3,566.75, and degrees of freedom was 1,489 (ratio, 
2.4). Common teal covered significantly more distance than 
mallard and Eurasian pochard (Mann-Whitney U tests: 
mallard-teal,    W = 68,222,    P < 0.001;    pochard-teal, 
W = 16,443,  P < 0.001;  mallard-pochard,   W = 4,334, 
P = 0.473; Fig. 2). Common teal covered significantly more 
distance in 30 days toward the end of the winter season 
than they did at the beginning (Spearman test: rs  = 0.14, 
P < 0.001). The opposite was observed for Eurasian po- 
chard,  which  covered  significantly shorter  distances  in 
30 days  as  winter  progressed  (rs  = -0.49,   P < 0.001), 
whereas the  correlation  was not  significant for  mallard 
(rs  = 0.05, P = 0.470; Fig. 3). 
During  the  whole winter  period,  19% and  17% of 
mallards and  Eurasian pochards were respectively recov- 
ered  outside  the  Camargue,  i.e., at  a  distance >20 km 
from  the ringing place. In contrast,  this proportion  was 
54% in common teal (Table 2). For the latter species, this 
proportion  differed significantly between three periods of 
the  winter  (September  to  October:  fall migration; 
November to January: midwinter; February to March: 
beginning of spring  migration;  Fisher’s test: P = 0.026). 
The proportion  of individuals recovered outside the Ca- 
margue  was greatest during  midwinter  (25%, 55%, and 
53% for the three winter periods, respectively). For both 
mallard and Eurasian pochard, this proportion  was not 
significantly different between the three winter periods (all 
P values >0.41).  The same results were obtained  for all 
species when only the hunting recoveries were used in the 
analyses (results not shown). 
Despite these differences (between species and in time), 
it is possible to draw high-risk directions from the ringing 
site according to the month of ringing, through the analysis 
of the recoveries occurring during the 30 days after ringing 
(Fig. 1). For mallard and  Eurasian pochard,  if ringed in 
September and October, individuals principally remained in 
the Camargue, at a mean distance of 11 ± 2 km and 5 km 
respectively from the ringing site (note only one Eurasian 
pochard recovery in October). In contrast, for common teal 
ringed during the same period, some individuals moved 
over long distances, for  instance at  a  mean  distance of 
197 ± 144 km. When ringed from November to January, 
individuals of the three species could later be recovered in 
any direction, but at different distances (mean distance in 
km: mallard, 28 ± 6; Eurasian pochard, 35 ± 15; common 
teal, 151 ± 7). These movements suggest a high turnover 
between winter  quarters,  especially for  common  teal. 
Finally, after having been ringed in February or March, all 
three species tended to move toward a single direction, the 
  
 
 
 
 
 
Figure 1. Median distance (in km, indicated on the North axis) and number of recoveries (n), according to 8 principal directions, during the 
30 days after ringing and for each winter month for (a) mallard, (b) Eurasian pochard, and (c) common teal. The black area indicates how far 
away and in which directions birds were recovered in each case. 
 
 
North-East, but  still at different average distances (mean 
distances  in  km:  mallard,  51 ± 33;  Eurasian  pochard, 
5 ± 2; common teal, 193 ± 14). This direction corresponds 
to their most likely spring migration route. 
 
 
 
DISCUSSION 
 
 
Among the three species studied, common teal travelled the 
longest distances (160 km on average within 30 days after 
ringing). This species, therefore, has potentially increased 
 
dispersal abilities for HP AIV than  mallard and Eurasian 
pochard. Common teal may cover long distances within a 
few days, potentially acting as efficient virus carriers. For 
instance, one bird in our ringing dataset covered 640 km in 
2 days, from Camargue to Austria. However, ducks will not 
be such efficient vectors if the virus inhibits their capacities 
to move (Rodrigues et al., 2006; van Gils et al., 2007; Weber 
and Stilianakis, 2007; Lebarbenchon et al., 2009). In con- 
trast, mallard and Eurasian pochard were observed to cover 
shorter distances in this study. Respectively, 94% and 96% 
of  recoveries  were  within  100 km  of  the  ringing  site 
  
 
 
 
 
Figure 1. continued 
than  the other  two species, and this species is known to 
often travel longer distances than observed in our study 
(e.g., more than 200 km in 1 month;  Keller et al., 2009). 
Whatever the distance they cover, the three duck species 
apparently move in any direction during the core of the 
winter (from November to January), which is consistent 
with the known high turnover rate within the wintering 
population of common teal (Pradel et al., 1997). Although 
it has not yet been demonstrated,  such a turnover is also 
likely to exist for mallard and Eurasian pochard. Thus, the 
risk area for HP AIV dispersal extends on average 25, 30, 
and  160 km beyond the Camargue throughout  the win- 
tering season and until 30 days after ringing, for Eurasian 
pochard, mallard, and common teal, respectively. In Feb- 
ruary and March, all three species tended to move toward 
the North-East. This is consistent with the beginning of the 
spring migration in February in common teal (Guillemain 
et al., 2006). Most individuals were migrating back to their 
breeding areas in Northern and North-Eastern Europe 
during this period (Scott and Rose, 1996). 
To determine the potential risk of HP AIV dispersal by 
ducks  more  precisely, bird  movements  will have to  be 
linked with data on virus excretion and persistence in the 
water (Lebarbenchon et al., 2009). Recent studies experi- 
mentally infected wild ducks with HP H5N1 AIV and, 
based on viral excretion duration,  concluded that migra- 
tory ducks have an important  role for AIV spread (Keaw- 
charoen et al., 2008). There is however evidence that even 
LP AIV can impair foraging and dispersal efficiency of in- 
fected birds  in  the  wild (van  Gils et  al., 2007; Latorre- 
Margalef et al., 2009). Although infected birds might be 
able to transmit HP AIV over short distances, more realistic 
experiments, using birds subjected to physiological stresses 
associated with migration, are needed to determine their 
   capacity to spread viruses over long distances during their 
Table 1.   Results of the stepwise backwards procedure  for the 
GLM 
 
Variables Estimate SE t values P values 
Duck species 0.871 0.117 7.429 <0.001 
Month of ringing 0.216 0.036 6.048 <0.001 
 
The  complete model included duck species, month and year of ringing. 
Only  the variables included in the final model are presented. The  final 
model provided a good fit to the data (see text). 
 
throughout  the winter. Mallard is a more sedentary species 
than the two other (Cramp and Simmons, 1977). The 
Eurasian  pochard  sample  size was considerably smaller 
winter movements (Weber and Stilianakis, 2007). On the 
other hand, a better scenario would be to have satellite 
tracking data on both known infected and uninfected 
individuals (controls), so that differences in flight distances 
and stopover durations could be measured and statistically 
evaluated in the wild. Combination of data on virus 
excretion, persistence in the environment, and wild duck 
dispersal also remain critical to determine  potential  AIV 
dispersal accurately (Breban  et  al., 2009; Lebarbenchon 
et al., 2009; Roche et al., 2009). 
Ringing-recovery data can only provide limited infor- 
mation. The exact route of migration is not known from 
the recovery location of ringed birds but  has to be esti- 
  
 
 
 
 
 
Figure 2. Median distance covered by mallard, Eurasian pochard, 
and common teal in winter, between ringing at the Tour du Valat in 
Camargue and the recovery date. 
 
 
mated  (Gauthier-Clerc  and  Le Maho,  2001). Migrating 
birds rarely fly the full distance between breeding and 
wintering areas, or between two distant wetlands, without 
stopping over and ‘‘refuelling’’ or resting along the way 
(Guillemain et al., 2004 for Garganey Anas querquedula). 
Instead, birds  make frequent  stopovers and  spend  more 
time eating and preparing for movements than actively 
performing flights (Alerstam, 1990). Many species therefore 
aggregate at favorable stopover or wintering sites, resulting 
in high local densities. When all of these sites are taken into 
account, the number of wetlands that could potentially 
become infected with HP AIV increases dramatically. 
Our study relies on intense data collection in the past, 
and  we  cannot  rule  out  the  possibility that  migratory 
 
 
 
 
 
Figure 3. Mean distance (in km) covered in 30 days after ringing 
according to wintering month for mallard (black triangles), common 
teal (black squares), and Eurasian pochard (white squares). 
Regression lines are shown where significant (common  teal: plain 
line; Eurasian pochard: dotted line). Error bars indicate ± standard 
error. 
 
 
 
Table 2.   Percentage of recoveries outside the Camargue (i.e., at 
a distance >20 km from the ringing site), for each month  and 
duck species 
 
Month                        Mallard                  Pochard                  Teal 
 
September 9.09 No data 50.00 
October 21.43 0.00 14.29 
November 13.89 25.00 46.77 
December 17.74 33.33 48.40 
January 29.82 16.67 61.15 
February 6.67 11.11 50.19 
March 14.29 0.00 63.86 
Total 19.31 17.39 54.18 
 
The month given refers to the month of ringing. Recoveries  were made 
within 30 days and no later than March 31. 
 
 
behavior of ducks wintering in the Camargue has changed 
to some extent since then in response to temperature  in- 
creases or  other  aspects of global change (Svazas et al., 
2001). In our study site, however, common teal population 
size and wintering phenology has not undergone significant 
changes  since  the  1970 s  (Kayser et  al.,  2008).  Recent 
monitoring (since 2002) of common teal ringed in the 
Camargue and fitted with nasal saddles also shows that 
common teal movements remain similar to those observed 
in the past (Guillemain et al., unpublished data). 
Our analysis of duck movements (distance and direc- 
tion)  allows identification  of  the  surrounding  high-risk 
areas if an HP AIV outbreak occurs in the Camargue. A 
large part of southern France is potentially a high-risk zone 
of infection from September to October. In addition to 
France, northern  Italy and northern  Spain also become at 
risk from November to January. Then, in February and 
March,  birds  start  to  migrate  to  northern  Europe  and 
Siberia  and  the  higher-risk  areas  are  the  southeast  of 
France, northern  Italy, and Switzerland. Thus, ducks from 
the Camargue can potentially infect major wetlands they 
use as wintering areas or as migratory stopovers, such as the 
Dombes (France), the Ebro delta (Spain), the Poˆ delta 
(Italy), and the alpine lakes (Switzerland). A similar pattern 
is expected if an outbreak occurs in another western 
Mediterranean wetland, because these lie within the same 
flyway as the Camargue (Guillemain et al., 2005). Conse- 
quently all wetlands around any site in the western Medi- 
terranean area in which an outbreak occurs are potential 
high-risk areas at least during some parts of the wintering 
period. Moreover, distances travelled by duck were prob- 
  
 
 
ably underestimated in our study, because most recoveries 
were provided by hunters and shot birds may have travelled 
farther if they had not been stopped. 
 
 
CONCLUSIONS 
 
 
The maximal potential distance of HP AIV dispersal varied 
according to duck species and month. If an outbreak occurs 
in the Camargue in winter, during the next month, HP AIV 
can be transported at a maximal distance of <100 km by 
mallard and Eurasian pochard and at a distance >100 km 
by common teal. In terms of the high-risk azimuths, in 
September and October, southern  France is the principal 
risk area. From November to January, all azimuths are at 
risk. Finally, in February or March, north-east  is the 
direction at greatest risk. 
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APPENDIX 
 
 
 
Median distance (D in km) and azimuth (A in decimal degrees) of recoveries for mallard (a), Eurasian pochard (b), and common teal (c), 
ringed during each month of the winter. Numbers in brackets give minimum and maximum values. Note that sample size (n) may be 
lower for azimuth than for distance travelled because, when birds were recovered at the ringing site itself, distance = 0 but azimuth could 
not be computed. 
 
Month  No. of days since ringing  
   0–10 days 
 
11–20 days 
 
21–30 days 
(a)     
September D 11.0 (0.0/19.6), n = 7 14.6 (0.0/,20.7) n = 4 No data 
 A -90.0 (-106.4/144.3), n = 5  -51.1 (-51.1/144.0), n = 3 No data 
October D 7.8 (0.0/24.0), n = 8 10.1 (5.5/45.1), n = 3 7.7 (5.5/7.7), n = 3  
 A 111.5 (-89.9/111.5), n = 5 47.4 (23.5/47.4), n = 3 44.1 (44.0/47.4), n = 3  
November D 0.0 (0.0/20.6), n = 19 8.6 (0.0/30.3), n = 14 0.0 (0.0/18.3), n = 3  
 A 154.2 (-90.0/154.2), n = 9  -90.0 (-90.0/154.2), n = 11 144.0, n = 1  
December D 3.3 (0.0/225.5), n = 35 2.7 (0.0/134.9), n = 13 3.9 (0.0/153.1), n = 14 
 A -90.0 (-137.8/180.0), n = 23 -90.0 (-114.7/-23.5), n = 10 115.0 (-115.3/144), n = 10 
January D 7.9 (0.0/369.5), n = 24 11.0 (0.0/450.7), n = 18 11.1 (0.0/488.4), n = 15 
 A -175.9 (-160.0/168.3), n = 18 149.8 (-90.0/149.8), n = 15 149.8 (-106.4/154.2), n = 12 
February D 2.7 (0.0/19.1), n = 7 1.3 (0.0/5.5), n = 6 201.2 (10.7/391.8), n = 2  
 A -90.0 (-144.0/39.1), n = 6 -90.0 (-90.0/47.4), n = 4 98.7 (47.6/149.8), n = 2  
March D 2.3 (0.0/644.9), n = 7 No data No data 
 A 141.9 (-144.0/67.9), n = 4 No data No data 
  
 
 
continued    
Month  No. of days since ringing 
   0–10 days 
 
11–20 days 
 
21–30 days 
(b)     
September D No data No data No data 
 A No data No data No data 
October D 4.6, n = 1 No data No data 
 A -35.9, n = 1 No data No data 
November D 16.3 (6.2/20.9), n = 5 16.3 (16.3/16.3), n = 2 382.5, n = 1  
 A -55.3 (-105.3/154.2), n = 5  -55.3 (-55.3/-55.3), n = 2  -78.9, n = 1  
December D 9.2 (3.3/74.2), n = 5 2.7 (1.9/252.4), n = 3 4.6, n = 1  
 A 154.2 (-105.3/154.2), n = 4 2.9 (-90.0/ 2.9), n = 3  -35.9, n = 1  
January D 11.3 (0.0/19.7), n = 6 12.7 (4.6/20.9), n = 4 19.8 (0.0/39.7), n = 2  
 A -54.3 (-160.1/-48.6), n = 4  -70.971.1 (-105.3/-35.9), n = 4  -79.1, n = 1  
February D 1.9 (0.0/14.8), n = 5 0.0 n = 1 17.6 (3.3/20.7), n = 3  
 A 89.9 (-55.4/89.9), n = 3 No data 55.4 (-51.1/55.4), n = 3  
March D 0.7 (0.0/2.7), n = 4 0.9 (0.0/1.9), n = 2, n = 1 6.2, n = 1  
 A -90.0, n = 1 No data -25.8, n = 1  
(c)     
September D 11.4 (4.4/18.3), n = 2 32.6 (13.2/51.9), n = 2 268.8 (54.6/483.6), n = 2  
 A -165.3 (-114.7/144.0), n = 2  -135.6 (-79.5/168.3), n = 2  -80.3 (-84.6/-75.9), n = 2  
October D 8.3 (0.0/99.1), n = 8 10.9 (2.7/18.6), n = 5 2.7, n = 1  
 A -95.7 (-101.5/168.3), n = 6  -90.0 (-90.0/168.3), n = 5  -90.0, n = 1  
November D 2.5 (0.0/26.4), n = 18 165.8 (0.0/1149.1), n = 18 169.3 (2.7/482.9), n = 26 
 A -144.0 (-144.0/154.2), n = 11 -92.7 (-104.1/88.1), n = 17 -115.3 (-138.1/173.1), n = 26 
December D 6.7 (0.0/911.0), n = 169 146.3 (0.0/578.5), n = 103 216.1 (0.0/1004.0), n = 71 
 A -103.3 (-144/180.0), n = 107 -99.4 (-151.0/171.7), n = 94 -93.7 (-139.2/171.1), n = 68 
January D 24.2 (0.0/807.9), n = 200 171.9 (0.0/940.7), n = 128 252.1 (0.0/894.4), n = 143 
 A -117.7 (-160.0/173.1), n = 192 -125.3 (-162.1/173.1), n = 118 161.2 (-141.8/168.3), n = 136 
February D 18.6 (0.0/843.1), n = 155 170.7 (0.0/726.6), n = 57 282.1 (0.0/738.7), n = 53 
 A 95.5 (-160.0/168.3), n = 139 90.7 (-144.0/168.3), n = 54 73.4 (-160.0/180), n = 51 
March D 22.8 (2.1/711.4), n = 43 416.2 (0.0/1107.1), n = 29 424.9 (2.3/930.7), n = 11 
 A 75.7 (-144.7/171.7), n = 43 66.4 (-144.0/154.2), n = 28 64.9 (-144.0/173.1), n = 11 
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